Although laparoscopic adjustable gastric banding is considered the most minimally invasive surgical technique for the treatment of morbid obesity, the procedure has a reported overall complication rate of up to 26%. Among the various complications, gastric band erosion with intragastric band migration is the most worrisome because of the risk of subsequent obstruction, peritonitis, and sepsis. Therefore, prompt and accurate diagnosis is crucial during imaging evaluation of these patients in the late postoperative setting. In this article, we report a case of a 47-year-old woman with a gastric band that had eroded into the gastric wall with intragastric migration demonstrating classic findings on fluoroscopic and computed tomography imaging.
Introduction
Morbid obesity continues to be a major chronic healthcare problem worldwide with an estimated annual medical cost in the United States alone totaling $147 billion [1] . In recent decades, bariatric surgery has evolved from a nascent pioneer phase to a myriad of sophisticated surgeries numbering 196,000 performed in 2015 [2] . First introduced in 1993, laparoscopic adjustable gastric banding (LAGB) consists of an inflatable gastric band placed below the gastroesophageal junction resulting in the creation of a gastric pouch, with the effective diameter of the band controlled by a subcutaneous port via a connecting tube [3] . Although originally a popular surgical technique at the time of its introduction, highly reported complication rates of 10%-26% have resulted in a marked decline of LAGB insertion, now accounting for only 6% of all bariatric surgeries [4] [5] [6] . Reported complications and incidence of laparoscopic gastric banding include band erosion (28%), port-tubing disconnection (20%), band slippage (4%-13%), incisional hernia (5%), port infection (2%), gastric band erosion with intragastric band migration (2%-4%), and gastric perforation (0.1%-0.8%) [7] [8] [9] . Among these complications, gastric band erosion with intragastric band migration is most worrisome because of the risk of subsequent No institutional review board approval was required for this manuscript. 
Available online at www.sciencedirect.com ScienceDirect j o u r n a l h o m e p a g e : h t t p : / / E l s e v i e r. c o m / l o c a t e / r a d c r obstruction, peritonitis, and sepsis [4] . Therefore, prompt and accurate diagnosis is crucial during imaging evaluation of these patients in the postoperative setting. Here, we report a case of gastric band erosion with subsequent migration into the stomach.
Case report
A 47-year-old Caucasian woman with a history of laparoscopic gastric band placement 9 years prior presented to our outpatient bariatric surgery clinic with a 1-month history of intermittent shortness of breath and epigastric tenderness. The patient reported a total weight loss of 120 pounds, which she had maintained for the previous 5 years with the last gastric band adjustment performed 2 years prior without apparent complication. The patient denied nausea, vomiting, or significant weight gain. Physical examination revealed tenderness superficial to the laparoscopic gastric band port site with abdominal pain exacerbated by movement. Vital signs and laboratory data were within normal limits. A precontrast radiograph from a double contrast upper gastrointestinal study (Fig. 1 ) demonstrated a gastric band with a normal phi angle of 48°. After administration of barium oral contrast, contrast was identified pooling circumferentially around the band suspicious for intragastric band migration without evidence of gastric leak. A subsequent contrast-enhanced computed tomography (CT) of abdomen examination (Fig. 2 ) confirmed a completely intraluminal location of the gastric band within the stomach cardia. The patient was admitted to the hospital and underwent an esophagogastroduodenoscopy ( Fig. 3) at which time the gastric band was found to have completely eroded through the gastric wall and was located almost entirely intraluminally. The gastric band was removed laparoscopically through the abdomen with the gastrostomy site repaired by incorporation of a fat patch and adjacent gastric wall around the closure site. In addition, a Dor fundoplication was performed. Two days later, a single contrast upper gastrointestinal study demonstrated an intact anastomosis without evidence of obstruction or leak. The patient had an uncomplicated postoperative hospital course and was subsequently discharged 1 week later.
Discussion
Although a common form of bariatric surgery at the turn of the century and considered the least invasive bariatric surgical procedure, the incidence of LAGB has declined in the past decade as a result of the relatively high complication rate and increasing popularity of alternative procedures, including sleeve gastrectomy and Roux-en-Y gastric bypass [10] . Of the reported complications, gastric band erosion with intragastric band migration is considered particularly worrisome because of the increased risk of obstruction and peritonitis.
First described in 1998, gastric erosion is a major complication of LAGB with an incidence reported to be between 0.3% and 28%, with the wide range likely attributed to variation in the routine imaging follow-up period of patients in different institutions [8, 11, 12] . Gastric erosion and intragastric band migration may occur either in the early or in the late postoperative settings. Pathogenesis of gastric band erosion is multifactorial and is dependent on the postoperative time frame. In the early setting, gastric erosion is thought to be secondary to iatrogenic gastric wall damage from the initial procedure or microperforation after postoperative infection [6, 13] . Additional risk factors have been reported in the early postoperative setting including formation of adhesions and the use of nonsteroidal anti-inflammatory drugs [14, 15] . Late band erosions typically occur at least 2 years after surgery and are favored to be secondary to sequela of a pressure-induced response or a foreign body rejection reaction. In the pressureinduced setting, overfilling of the band, inclusion of excess gastric wall during initial surgery, and ingestion of large food boluses in the early postoperative setting have been implicated as risk factors for erosion resulting in subsequent gastric wall ischemia and necrosis [16] . Foreign body rejection from the band material itself has been hypothesized to produce weak fibrous tissue formation and eventual mural erosion [16] .
Intragastric band migration after erosion is a much rarer complication with a reported incidence of 2%-4% [9, 17] . Although typically seen in the late postoperative setting, intragastric band migration has been reported as early as 1 year postoperatively [10] . Although the majority of migrated bands are intragastric in location, several case reports have described free migration into the abdominal cavity as well as small bowel and colonic erosion [5, 6, 18] . Migrated gastric bands have also been reported to have passed distally beyond the initial site of erosion throughout the alimentary tract, including 1 case with the band migrating to the rectum resulting in a transient large bowel obstruction [5, 18, 19] . Patients are frequently asymptomatic with studies reporting 7%-46% of asymptomatic patients with intragastric band migration incidentally found on routine screening with gastroscopy [14, 20] . Symptomatic patients may present with vague epigastric pain, weight gain secondary to loss of band function, hematemesis, infection, transient or complete obstruction, and rarely intestinal perforation [8, 10] .
The earliest finding of band erosion on radiographic and fluoroscopic studies is an abnormal position of the gastric band with migration of the band compared with baseline postoperative radiographs [8, 21] . In the absence of previous imaging studies for comparison or in the early stages of gastric band erosion, fluoroscopic studies may appear normal [8] . In later stages, oral contrast material may be identified surrounding the portion of the band that has eroded into the gastric lumen. CT imaging is a useful cross-sectional tool for evaluation of the degree of gastric erosion and band migration. When partially eroded, the diagnostic accuracy of CT imaging can be increased by administering water-soluble neutral oral contrast material to distend the stomach and by thorough review of multiplanar images [8] . In equivocal cases, a definitive diagnosis can be made with endoscopic examination [14] . Our case demonstrates classic findings on both fluoroscopic and CT imaging with findings confirmed on endoscopic examination.
Once diagnosed, the eroded band should be removed based on patient symptomatology. In asymptomatic patients, there is no immediate need for removal, and after band removal, gastric repair and band replacement may be performed [13] . In the setting of infection or obstruction, surgery should be performed promptly with band replacement in these patients withheld until complete recovery is achieved [6, 13] . As our patient did not have findings of obstruction or infection, gastric repair was performed immediately after band removal.
Historically, gastric band erosions were treated with open or laparoscopic approaches and required lengthy postoperative hospital stays [22, 23] . However, recent advances in endoscopic techniques have allowed endoluminal division and removal of eroded gastric bands, which may result in a shorter postoperative hospitalization and decreased perioperative and postoperative complications [22] .
In conclusion, this is a case of gastric band erosion with intragastric band migration highlighting classic imaging findings on fluoroscopy and CT with endoscopic correlation. As gastric erosion with intragastric band migration is a rare but serious complication of LAGB, knowledge and identification of the diagnostic imaging characteristics is crucial in evaluating these postsurgical patients.
